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(54) SOUD STATE IMAGE PICKUP DEVICE FOR DETECTING MOVEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain movement detection in a solid state image 
pickup device by sequentially outputting a pixel output for a preceding frame stored in 
the past from a light receiving part for a specific line and a pixel output for a newly 
stored current frame from the same light receiving part to a vertical reading 
linemutually comparing the pixel outputs of the preceding frame and the current frame 
which are time-dividedly transferred and reducing isolated areas in a logical change. 
SOLUTION: Two kinds of control pulses &phiv;SA&phiv;SB are connected to the 
sample control terminals of different value detection circuits 6 In common and output 
terminals Q1 to Qm are respectively connected to the parallel inputs of a shift 
register 9. A control pulse &phiv;LD for determining the entry of parallel data supplied 
from a horizontal scanning circuit 8 or the like and a transfer clock &phiv;CK for serial 
transfer are inputted to the register 9. Since the circuit 6 mutually compares pixel 
outputs for two frames timedividedly outputted to the vertical reading line 2the 
movement of an object to be detected can be detected. 



CLAIMS 



[Claim(s)] 

[Claim 1]A solid state camera for motion detection characterized by comprising the 
following. 

Two or more light sensing portions which are arranged by matrix form and generate a 
pixel output according to incident light. 

Two or more vertical read-out lines formed for every sequence of two or more of said 



light sensing portions. 

A pixel output of a previous frame which carried out past maintenance from a light 
sensing portion of this specific line choosing a specific line of two or more of said 
light sensing portions one by one. 

A vertical transfer circuit which outputs a pixel output of a present frame newly held 
from a light sensing portion of this specific line one by one to said vertical read-out 
lineA comparison circuit which measures a pixel output of a previous frame and a 
pixel output of a present frame which are provided for said every vertical read-out 
lineand are transmitted to time sharing via said vertical read-out lineA horizontal 
transfer circuit which carries out horizontal transfer of the comparison result of said 
comparison circuit outputted for said every vertical read-out lineand a logic operation 
circuit which performs a logical operation which reduces an isolated field of logic 
change to a comparison result of said comparison circuit. 

[Claim 2]In the solid state camera for motion detection according to claim 1 either 
[ which is transmitted to time sharing via said vertical read-out line ] a pixel output of 
a previous frame or a pixel output of a present frame is incorporated selectivelyA 
solid state camera for motion detection provided with a picture signal output circuit 
which carries out horizontal transfer. 

[Claim 3]A solid state camera for motion detection characterized by comprising the 
following. 

A level discrimination circuit which carries out level distinction of the picture signal 
outputted from said picture signal output circuit in the solid state camera for motion 
detection according to claim 2. 

An output switch circuit which switches and outputs an output of said logic operation 
circuitand a comparison result of said comparison circuit according to a discriminated 
result of said level discrimination circuit. 

[Claim 4]The solid state camera for motion detection according to any one of claims 
1 to 3 characterized by comprising the following. 

A bit memory circuit where said logic operation circuit memorizes said comparison 
result for every pixel by which horizontal transfer is carried out. 
A level AND gate which performs an AND operation between a memory content of 
said bit memory circuitand said comparison result. 

[Claim 5]The solid state camera for motion detection according to any one of claims 
1 to 3 characterized by comprising the following. 

A line memory circuit where said logic operation circuit memorizes said comparison 
result for every line. 

A vertical AND gate which performs an AND operation between a memory content of 
said line memory circuitand said comparison result. 



[Claim 6]The solid state camera for motion detection according to any one of claims 
1 to 3 characterized by comprising the following. 

A frame memory circuit where said logic operation circuit memorizes said comparison 
result for every one screen. 

A time-axis AND gate which performs an AND operation between a memory content 
of said frame memory circuitand said comparison result. 

[Claim 7]The solid state camera for motion detection according to any one of claims 
1 to 6 characterized by comprising the following, 

A pixel output attaching part which said vertical transfer circuit is provided for said 
every light sensing portionholds a pixel output from this light sensing portionand 
outputs a held pixel output by un-destroying. 

A connection separation part which is provided for said every pixel output attaching 
partand connects/ separates an output stage and said vertical read-out line of said 
pixel output attaching part. 

After outputting a pixel output of a previous frame by which past maintenance was 
carried out in said pixel output attaching part of a specific line to said vertical read- 
out line via said connection separation partA vertical transfer control means which 
makes a pixel output of a present frame which made hold a pixel output of a present 
frame newly to said pixel output attaching partand was held from said light sensing 
portion at it output to said vertical read-out line via said connection separation part. 

[Claim 8]The solid state camera for motion detection according to claim 7 
characterized by comprising the following. 

An amplifier which outputs a pixel output corresponding to a pixel output which said 
pixel output attaching part has the regulatory region holding a pixel outputand was 
held in this regulatory region. 

A transfer circuit which transmits a pixel output generated by said light sensing 
portion to regulatory region of said amplifier. 

A reset circuit which resets a pixel output accumulated in regulatory region of said 
amplifier. 

[Claim 9]A solid state camera for motion detection which said amplifier is the 
assembling-die electrolysis effect transistor in the solid state camera for motion 
detection according to claim Sand is characterized by accumulating soon a pixel 
output transmitted via said transfer circuit in a gate region of said Junction field effect 
transistor. 

[Claim 10]In the solid state camera for motion detection according to any one of 
claims 1 to 9said comparison circuitA solid state camera for motion detection being a 
circuit which Judges whether a pixel output of a present frame and a pixel output of a 



previous frame are in tolerance leveland it is in agreementand outputs a binary-ized 
signal according to truth of a decision result. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the solid state camera for motion 
detection which detects an inter-frame difference. In particularthis invention relates 
to the solid state camera for motion detection which reduced the erroneous detection 
of the motion by a very small motiona noiseetc. of a backgroundmaking an external 
processing circuit unnecessary in motion detection. 
[0002] 

[Description of the Prior Art]Conventionallyimage data is picturized one by one via a 
solid state cameraand the image processing device for motion detection which 
performs motion detection based on the inter-frame difference in these image data is 
known. Drawing 9 is a figure showing this kind of image processing device 100 for 
motion detection. 

[0003]In drawing 9t he image processing device 100 for motion detectionThe solid 
state camera 101 and AD conversion circuit 102 which changes the picture signal 
(analog signal) from the solid state camera 101 into a digital signalThe image memory 
(the 1st image memory) 103 and the image memory (the 2nd image memory) 104 
which save the digital signal from AD conversion circuit 102It comprises the image 
processing circuit 105 which compares mutually the digital image data saved at this 
image memory 103104and detects a motion. 

[0004]In such an image processing device 100 for motion detection of 
compositionafter the picture signal (analog signal) of the 1st frame acquired with the 
solid state camera 101 is first changed into a digital signal in AD conversion circuit 
102it is saved at the 1st image memory 103. Nextin the 2nd frame that follows the 1st 
frame (the last frame)after the picture signal (analog signal) acquired by the solid 
state camera 101 is changed into a digital signal in AD conversion circuit 102it is 
saved at the 2nd image memory 104. 

[0005]In the image processing circuit lOSthe digital signal saved at the 1st image 
memory 103 and the digital signal saved at the 2nd image memory 104 are compared 
with a pixel unit. A pixel different [ beyond predetermined threshold ] is detected at 
this timeand the signal (henceforth a "moving body signal") which shows detection of 
a dynamic body is generated. Such an inter-frame comparison enables it to perform 
motion detection of a photographic subject. 
[0006] 

[Problem(s) to be Solved by the Invention] Howeverin the above-mentioned 



conventional image processing device 100 for motion detectionthere was fault that it 
is complicatedand the image processing device 100 whole for motion detection was 
enlargedand the peripheral circuit of the solid state camera 101 became expensive. 
The picture signal outputted from the solid state camera 101 is an analog signaland is 
supplied to AD conversion circuit 102 with the analog signal. Thereforethe 
transmission line of an analog signal will be taken about and the fault of being easy to 
be influenced by ambient noise is also produced. 

[0007]In the above-mentioned conventional image processing device 100 for motion 
detectionthe dynamic range of a picture signal (analog signal) is restricted in AD 
conversion circuit 102. Usuallythe input dynamic range of AD conversion circuit 102 is 
narrower than the dynamic range of the solid state camera 101. Thereforethe fault of 
being effectively unutilizable also had a large dynamic range of the solid state camera 
101 in process of the detection processing of a dynamic body. 

[0008]There was a possibility that the timing of a sampling might shift to a previous 
frame and a present frame slightly in between in AD conversion circuit 102. Thuswhen 
the timing of a sampling shifts in inter-frameslight gap arises in the picture element 
position which should be compared in the external image processing circuit 105. When 
such gap ariseseven if it is a stillness objectan inter-frame difference will be produced 
in an edge part etc. Thereforethe fault that the accuracy and reliability of dynamic 
body detection become low arises. 

[0009]In order to avoid the above faultsthe memory for memorizing the picture signal 
in the last frame and the present frame for every pixel of the solid state camera 101 
is providedProviding the comparison circuit which compares the picture signal 
furthermore memorized by this memory for every pixeland generating a moving body 
signal for every pixel is also considered. Howeverin such a measurethe structure of a 
unit pixel becomes complicated and the fault of causing decline in the numerical 
aperture of the solid state camera 101 and the fall of resolution arises. In the above- 
mentioned measuresince only a moving body signal was outputted from each 
pixelthere was also fault that the picture signal which should be originally outputted in 
a solid state camera could not be acquired simultaneously. 

[OOlOjBy the waygenerally in the solid state camera which consists of semiconductor 
devicesoriginating in fluctuation of an electric chargeetc. and generating shot noise 
(shot noise) is known. The size of such a shot noise is proportional to the square root 
of the size of a signal. Thereforeshot noise occurs greatlyso that a field is bright and 
a signal level is large. As a resultin a bright partshot noise appears greatly in an inter- 
frame difference. If the shot noise included in this inter-frame difference exceeds the 
threshold of dynamic body distinctionthe mistaken motion detection will be made. 
[001 1]In order to avoid the erroneous detection by such a shot noiseit is possible to 
set up the comparison threshold of an inter-frame difference highly uniformly. 
Howeverin such a measurethere was a problem of motion detection sufficient about 
the photographic subject of low contrast becoming impossible. Also when the leaf of 



trees shakes by a windfor example except the case mentioned abovean inter-frame 
difference arises. Such a motion is a very small motion of background partsand it is 
preferred that it is distinguishable from the motion for [ which should be supervised ] 
detection. 

[0012]Thenan object of an invention of a statement is to provide the solid state 
camera for motion detection which makes picture comparison processing in the 
exterior unnecessaryand does not detect a very small motion of shot noise or 
background parts in motion detection in any 1 paragraph of claims 1-10. Especially 
the invention according to claim 2 combines with the purpose of claim land an object 
of the invention is to provide the solid state camera for motion detection which 
enabled the output of a moving body signal and a picture signal simultaneously. 
[0013]The invention according to claim 3 combines with the purpose of claim 2and an 
object of the invention is to provide the solid state camera for motion detection which 
reduces the erroneous detection of the motion by shot noise selectively. 
[0014]An object of the invention according to claim 4 is to provide the solid state 
camera for motion detection which reduces the erroneous detection of a motion 
about a picture horizontal direction. An object of the invention according to claim 5 is 
to provide the solid state camera for motion detection which reduces the erroneous 
detection of a motion about a screen perpendicular direction. An object of the 
invention according to claim 6 is to provide the solid state camera for motion 
detection which reduces the erroneous detection of a motion about a time base 
direction. 
[0015] 

[Means for Solving the Problem](Claim 1) Two or more light sensing portions which 
the invention according to claim 1 is arranged by matrix formand generate a pixel 
output according to incident lightChoosing two or more vertical read-out lines formed 
for every sequence of two or more light sensing portionsand a specific line of two or 
more light sensing portions one by one. A vertical transfer circuit which outputs a 
pixel output of a previous frame which carried out past maintenance from a light 
sensing portion of this specific lineand a pixel output of a present frame newly held 
from a light sensing portion of this specific line one by one to a vertical read-out 
lineA comparison circuit which measures a pixel output of a previous frame and a 
pixel output of a present frame which are provided for every vertical read-out lineand 
are transmitted to time sharing via a vertical read-out linelt has a horizontal transfer 
circuit which carries out horizontal transfer of the comparison result of a comparison 
circuit outputted for every vertical read-out lineand a logic operation circuit which 
performs a logical operation which reduces an isolated field of logic change to a 
comparison result of a comparison circuitand a solid state camera for motion 
detection is constituted. 

[0016]In such a solid state camera for motion detection of compositionthe time 
sharing output of "an electrical signal of a previous frame" and the "electrical signal 



of a present frame" is carried out by operation of a vertical transfer circuit per line 
on a vertical read-out line. In a comparison circuitan electrical signal of a previous 
frameand "an electrical signal of a present frame" by which a time sharing output is 
carried out in this way are incorporatedand these comparison is performed. A 
horizontal transfer circuit carries out horizontal transfer of this comparison result. 
[001 7]A logic operation circuit performs a logical operation which reduces an isolated 
field of logic change about this comparison result. Generallyan inter-frame difference 
produced by shot noisevery small motion of a backgroundetc. is generated at random 
and momentarily. Thereforethe greater part of such a noise component appears in an 
inter-frame comparison result as an isolated field (in the cases of many isolated 
point) of logic change. 

[0018]On the other handa candidate for detection has the area of a grade which it is 
on a screenand is collected and moves. Thereforea motion such for detection appears 
in an inter-frame comparison result as a strip region etc. which met an edge part. 
Thenthe above-mentioned logic operation circuit becomes possible [ reducing 
efficiently erroneous detection of a motion resulting from a very small motion of shot 
noise and a background ] by performing a logical operation which reduces an isolated 
field of logic change. 

[001 9] Although the expression a "frame" is used in a statement of claim Ithis means 
it as a picture for one top in this application. A solid state camera for motion 
detection of claim 1 does not need to be limited to what performs the Progres 
SHIBBU scanfor exampleseems soto perform interlace scanning. In such interlace 
scanningmotion detection is performed based on a difference with a former previous 
field from the present field and the present field. 

[0020](Claim 2) In the solid state camera for motion detection according to claim 1 
the invention according to claim 2Either [ which is transmitted to time sharing via a 
vertical read-out line ] a pixel output of a previous frame or a pixel output of a 
present frame was incorporated selectivelyand it had a picture signal output circuit 
which carries out horizontal transfer, 

[0021 ]In such compositionit becomes possible to output a picture signal of a present 
frame or a previous frame by outputting selectively one of the pixel outputs to which 
a vertical read-out line top is transmitted by time sharing. 

[0022]Since especially output operation of such a picture signal is performed without 
occupying a vertical read-out lineit does not bar operation by the side of motion 
detection. Thereforeit becomes possible to output a moving body signal and a picture 
signal simultaneously. 

(Claim 3) In the solid state camera for motion detection according to claim 2 the 
invention according to claim 3It had a level discrimination circuit which carries out 
level distinction of the picture signal outputted from a picture signal output circuitand 
an output switch circuit which switches and outputs an output of a logic operation 
circuitand a comparison result of a comparison circuit according to a discriminated 



result of a level discrimination circuit. 

[0023]By the waysince it produces in proportion to a square root of a signal levelshot 
noise appears intensively in a high luminance part of a picture signal. Thereforea level 
discrimination circuit becomes possible [ pinpointing a field which there is much shot 
noise and is included ] by distinguishing whether a picture signal exceeds a 
predetermined level. Thenfor examplein an output switch circuitif a picture signal 
exceeds a predetermined levelthe selected output of the output of a logic operation 
circuit will be carried outand if a picture signal is less than a predetermined levela 
comparison result of a comparison circuit may be outputted. In such switching 
operationit becomes possible to reduce selectively and certainly erroneous detection 
of a motion resulting from shot noise. About a field with little shot noiseremoving an 
isolated field unnecessarily is lost and it becomes possible to detect a motion for 
[ small 3 detection certainly. 

[0024]Converselywhen a signal level is extremely smallrandom noise made from a 
circuit system etc. becomes superior (when a peak AGC circuit etc. intervene all over 
a circuit especiallyrandom noise is amplified with reduction in signal leveland it 
appears greatly). Thenfor examplein an output switch circuitif a picture signal is less 
than a predetermined levelthe selected output of the output of a logic operation 
circuit will be carried outand if a picture signal exceeds a predetermined levela 
comparison result of a comparison circuit may be outputted. In such switching 
operationit becomes possible to reduce selectively and certainly erroneous detection 
of a motion resulting from random noise. About a field which has a large signal 
leveland little random noiseremoving an isolated field unnecessarily is lost and it 
becomes possible to detect a motion for [ small ] detection certainly. 
[0025]It becomes possible to detect a motion for [ small ] detection as much as 
possiblereducing an error of motion detection by noise etc. selectively like an above 
quoted example according to a discriminated result of a level discrimination circuit by 
performing an output change with "an output of a logic operation circuit"and "a 
comparison result of a comparison circuit." 

The invention according to claim 4 (claim 4) is [ this invention ] characterized by that 
the solid state camera for motion detection according to any one of claims 1 to 3 
comprises the following. 

A bit memory circuit where a logic operation circuit memorizes a comparison result 
for every pixel by which horizontal transfer is carried out. 

A level AND gate which performs an AND operation between a memory content of a 
bit memory circuitand a comparison result. 

[0026]The invention according to claim 5 (claim 5) is [ this invention ] characterized 
by that the solid state camera for motion detection according to any one of claims 1 
to 3 comprises the following. 

A line memory circuit where a logic operation circuit memorizes a comparison result 



for every line. 

A vertical AND gate which performs an AND operation between a memory content of 
a line memory circuitand a comparison result. 

[0027]The invention according to claim 6 (claim 6) is [ this invention ] characterized 
by that the solid state camera for motion detection according to any one of claims 1 
to 3 comprises the following. 

A frame memory circuit where a logic operation circuit memorizes a comparison result 
for every one screen. 

A time-axis AND gate which performs an AND operation between a memory content 
of a frame memory circuitand a comparison result. 

[0028]The invention according to claim 7 (claim 7) is [ this invention ] characterized 
by that the solid state camera for motion detection according to any one of claims 1 
to 6 comprises the following. 

A pixel output attaching part which a vertical transfer circuit is provided for every 
light sensing portionholds a pixel output from this light sensing portionand outputs a 
held pixel output by un-destroying. 

A connection separation part which is provided for every pixel output attaching 
partand connects / separates an output stage and a vertical read-out line of a pixel 
output attaching part. 

After outputting a pixel output of a previous frame by which past maintenance was 
carried out in a pixel output attaching part of a specific line to a vertical read-out line 
via a connection separation partA vertical transfer control means which makes a pixel 
output of a present frame which made hold a pixel output of a present frame newly to 
a pixel output attaching partand was held from a light sensing portion at it output to a 
vertical read-out line via a connection separation part. 

[0029]The invention according to claim 8 (claim 8) is [ this invention ] characterized 
by that the solid state camera for motion detection according to claim 7 comprises 
the following. 

An amplifier which outputs a pixel output corresponding to a pixel output which a pixel 
output attaching part has the regulatory region holding a pixel outputand was held in 
this regulatory region. 

A transfer circuit which transmits a pixel output generated by a light sensing portion 
to regulatory region of an amplifier. 

A reset circuit which resets a pixel output accumulated in regulatory region of an 
amplifier. 

[0030](Claim 9) A pixel output which an amplifier of the invention according to claim 9 
is the assembling-die electrolysis effect transistor in the solid state camera for 



motion detection according to claim Sand was transmitted via a transfer circuit is 
soon accumulated in a gate region of a junction field effect transistor. 
[0031](Claim 10) In the solid state camera for motion detection according to any one 
of claims 1 to 9the invention according to claim 10 a comparison circuitA pixel output 
of a present frame and a pixel output of a previous frame judge whether it is in 
tolerance level and is in agreementand are characterized by being a circuit which 
outputs a binary-ized signal according to truth of a decision result. 
[0032] 

[Embodiment of the Invention] Hereafteran embodiment of the invention is described 
based on a drawing. 

(A 1st embodiment) A 1st embodiment is an embodiment corresponding to an 
invention given in claims 1247-10. 

[0033] Drawing 1 is a figure showing the circuitry of a 1st embodiment. In drawing It he 
matrix array of the unit pixel 1 is carried out to the solid state camera 10 for motion 
detection at an n line m sequence. Common connection of the output of these unit 
pixels 1 is carried out for every vertical fileand it forms the vertical read-out line 2 of 
m duty. The vertical scanning circuit 3 for determining the timing of vertical transfer 
as the solid state camera 10 for motion detection is arranged. From this vertical 
scanning circuit 33 kinds of control pulse phiTGI phiPXIand phiRGl are supplied to 
the unit pixel 1 of the 1st linerespectively. Similarly3 kinds of control pulse phiTG2-n 
outputted from the vertical scanning circuit 3phiPX2-nphiRG2 - n are supplied also to 
2 [ remaining ] - eye n line 1 respectively. 

[0034]The current source 4the difference processing circuit 5 (correlated double 
sampling circuit)and the different value detector circuit 6 for supplying bias current 
are connected to the vertical read-out line 2 of the above-mentioned m 
dutyrespectively. Control pulse phiV is supplied to the specimen control terminal of 
these m difference processing circuits 5 in common. Such control pulse phiV is 
outputtedfor example from the vertical scanning circuit 3 etc. Common connection of 
all of the output terminal of the m difference processing circuits 5 is carried outand it 
forms the level read-out line 7 for picture signals. The picture signal outputted on this 
level read-out line 7 is outputted to the exterior of the solid state camera 10 for 
motion detection via the video amplifier circuit 7a etc. 

[0035]MOS switch QRSH for reset is connected to the level read-out line 7. Control 
pulse phiRSH for reset is supplied to the gate of these MOS switch QRSH(s). Such 
control pulse phiRSH is outputtedfor example from the horizontal scanning circuit 8 
etc. The horizontal scanning circuit 8 for determining the timing of horizontal transfer 
as the solid state camera 10 for motion detection is arranged. From this horizontal 
scanning circuit Bthe control pulse phiHI is supplied to the scanning-controls terminal 
of the difference processing circuit 5 of the 1st row. Similarlythe control pulse phiH2 
outputted also to the scanning-controls terminal of 2 [ remaining ] - the difference 
processing circuits 5 of eye m sequence from the horizontal scanning circuit 8 - 



phiHm are suppliedrespectively. 

[0036]On the other handtwo kinds of control pulse phiSA and phiSB are supplied to 
the specimen control terminal of the m different value detector circuits 6 in common. 
Such control pulse phiSA and phiSB are outputtedfor example from the vertical 
scanning circuit 3 etc. The output terminals Q1-Qm of the m different value detector 
circuits 6 are connected to the parallel input of the shift register Qrespectively. 
Control pulse phiLD for determining the incorporation timing of parallel data and 
transfer clock phiCK of serial transfer are inputted into this shift register 9. Such 
pulse phiLD and phiCK are suppliedfor example from the horizontal scanning circuit 8 
etc. The serial output of the shift register 9 is supplied to the data input of D flip-flop 
9aand one input of AND circuit 9brespectively. 

[0037]Transfer clock phiCK supplied to the shift register 9 is similarly given to the 
clocked into of this D flipHlop 9a. The output Q of D flip-flop 9a is supplied to the 
input of another side of AND circuit 9b. The output of this AND circuit 9b is 
outputted to the exterior of the solid state camera 10 for motion detection as a 
moving body signal. 

Based on (the circuitry of the unit pixel 1 )next drawing 1 concrete circuitry and 
connecting relation are explained about the unit pixel 1 located in the 1st row per line. 
Also about the other unit pixels Ithe subscripts of a control pulse only differ and 
one-line the unit pixel 1 and circuitry of the 1st row are the same. 
[0038]Firstphoto-diode PD is arranged at this unit pixel 1. The anode of this photo- 
diode PD is connected to the gate of amplifier QA which consists of junction field 
effect transistors via MOS switch QT for charge transfer. Control pulse phiTGI 
outputted from the vertical scanning circuit 3 is supplied to the gate of MOS switch 
QT for these charge transfer. 

[0039]The gate of amplifier QA is connected to the wiring layer maintained at the 
fixed reset potential VRD via MOS switch QP for signal-charge reset. Control pulse 
phiRGI outputted from the vertical scanning circuit 3 is supplied to the gate of this 
MOS switch QP. On the other handthe sauce of this amplifier QA is connected to the 
vertical read-out line 2 via MOS switch QX for vertical transfer. Control pulse phiPXI 
outputted from the vertical scanning circuit 3 is supplied to the gate of this MOS 
switch QX. 

[0040]Based on (the circuitry of the difference processing circuit 5)next drawing 
Iconcrete circuitry is explained about the difference processing circuit 5 established 
in the vertical read-out line 2 of the 1st row. Also about the difference processing 
circuit 5 after the 2nd rowa part of subscripts of a control pulse only differand the 
difference processing circuit 5 and circuitry of the 1st row are the same. 
[0041]Firstthe end of capacitor valve flow coefficient for holding a dark signal is 
connected to the vertical read-out line 2. MOS switch QV for giving constant 
potentialsuch as earth potentialsand MOS switch QH for horizontal transfer are 
connected to the other end of this capacitor valve flow coefficient. The opposite hand 



of this MOS switch QH is connected to the level read-out line 7. Herecontrol pulse 
phiV is supplied to the gate of MOS switch QV. The control pulse phiH1 outputted 
from the horizontal scanning circuit 8 is connected to the gate of MOS switch QH. 
[0042]Based on (the circuitry of the different value detector circuit 6)next drawing 
2concrete circuitry is explained about the different value detector circuit 6 
established in the 1st row of the vertical read-out line 2. Also about the different 
value detector circuit 6 after the 2nd rowthe subscripts of an output signal only differ 
and the different value detector circuit 6 and circuitry of the 1st row are the same. 
[0043]Firstthe two end side of the capacitors CCA and CCB is connected to the 
vertical read-out line 2respectively. The other end side of this capacitor CCA is 
connected to one input terminal of NAND circuit NA via three inverter INVIINVSand 
INV5 in series. Voltage VR1 (= VT-Vth) for determining a threshold is supplied to the 
other end side of capacitor CCA via MOS switch QB1. Control pulse phiSA is supplied 
to the gate of this MOS switch QB1. The other end side of capacitor CCA is 
connected to the output of inverter INV3 via MOS switch QB3 which is intermittent in 
a positive feedback loop. Control pulse phiSB is supplied to the gate of this MOS 
switch QB3. 

[0044]On the other handthe other end side of capacitor CCB is connected to the 
input terminal of another side of NAND circuit NA via two inverter INV2 and INV4 in 
series. Voltage VR2 (= VT+Vth) for determining a threshold is supplied to the other 
end side of capacitor CCB via MOS switch QB2. Voltage VT here is a value 
equivalent to the threshold voltage of inverter INV1 and INV2. The voltage Vth is a 
threshold for determining whether to be a thing with an inter-frame significant 
difference. 

[0045]Control pulse phiSA is supplied to the gate of this MOS switch QB2. The other 
end side of capacitor CCB is connected to the output of inverter INV4 via MOS 
switch QB4 which is intermittent in a positive feedback loop. Control pulse phiSB is 
supplied to the gate of this MOS switch QB4. The output of above-mentioned NAND 
circuit NA is supplied to the parallel input terminal Q1 of the shift register 9. 
[0046](Correspondence relation between this invention and a 1st embodiment) 
Herethe correspondence relation between this invention and a 1st embodiment is 
explained. Firstabout the correspondence relation of an invention and a 1st 
embodiment given in claims 1 and 10. A light sensing portion corresponds to photo- 
diode PDand a vertical read-out line is equivalent to the vertical read-out line 2A 
vertical transfer circuit corresponds to "the vertical scanning circuit 3amplifier 
QAMOS switch QX for vertical transferMOS switch QT for charge transferand MOS 
switch QP for signal-charge reset"A comparison circuit is equivalent to the different 
value detector circuit 6a horizontal transfer circuit corresponds to the shift register 
Sand a logic operation circuit corresponds to D flip-flop 9a and AND circuit 9b. 
[0047]About the correspondence relation of an invention according to claim 2 and a 
1st embodimenta picture signal output circuit is equivalent to the difference 



processing circuit 5the level read-out line 7and the horizontal scanning circuit 8. 
About the correspondence relation of an invention according to claim 4 and a 1 st 
embodimenta bit memory circuit corresponds to D flip^op 9aand a level AND gate 
corresponds to AND circuit 9b. 

[0048]About the correspondence relation of an invention according to claim 7 and a 
1st embodiment. A pixel output attaching part corresponds to amplifier QAMOS 
switch QTand MOS switch QPa connection separation part corresponds to MOS 
switch QX for vertical transferand a vertical transfer control means corresponds to 
"the function which reads the pixel output for two frames to time sharing per line" of 
the vertical scanning circuit 3. 

[0049]About the correspondence relation of an invention and a 1st embodiment given 
in claims 8 and 9an amplifier corresponds with amplifier QAa transfer circuit 
corresponds to MOS switch QTand a reset circuit corresponds to MOS switch QP. 
(Operation of a 1st embodiment) Drawing 3 is a figure showing the driving timing of 
the vertical transfer in a 1st embodiment. This figure shows the vertical transfer of 
eye i line. 

[0050]Hereafteroperation of a 1st embodiment is explained using drawing 3 . Firstin 
the timing of the period t10 shown in drawing 3 control pulse phiSB is brought down to 
a low level. As a resultMOS switchQB3 in the different value detector circuit 6 and 
QB4 are interceptedand the other end side of the capacitors CCA and COB is set as 
floating. 

[0051]Nextin the timing of the period til shown in drawing 3 control pulse phiPXi is 
held to a low leveland control pulse phiSA is started high-level, this control pulse 
phiPXi — bringing down — MOS switch QX of eye i line flows. At this timethe signal 
charge accumulated on the occasion of read-out of a previous frame is held in the 
gate region of amplifier QA. Thereforethe source follower circuit which consists of 
amplifier QA outputs the pixel output Void of eye i line [ a previous frame and ] on 
the vertical read-out line 2. 

[0052]On the other handin the different value detector circuit 6 sideMOS switchQBI 
and QB2 flow by starting of control pulse phiSA. As a resultthe charge path which 
passes along the capacitors CCA and CCB is formed temporarily. As a resultthe 
voltage of (Vold-VT+Vth) is charged in the both ends of capacitor CCA. 
[0053] On the other handthe voltage of (Vold-VT-Vth) is charged in the both ends of 
capacitor CCB. Control pulse phiSA is brought down just before [ end ] this period 
til. Thereforethe other end side of the capacitors CCA and CCB will be in floating 
again. As a resultthe above-mentioned voltage is held as both-ends voltage of the 
capacitors CCA and CCB. 

[0054]Nextin the timing of the period t12 shown in drawing 3 control pulse phiRGi is 
brought down to a low level. Thenin the unit pixel 1 of eye i lineMOS switch QP flows 
and the signal charge of the previous frame currently held in the gate region of 
amplifier QA is discharged. As a resulta gate region is initialized by the reset voltage 



VRD via a wiring layer. 

[0055] Just before [ end ] this period t12 and control pulse phiRGi are returned high- 
level. As a resultMOS switch QP is intercepted and the gate region of amplifier QA 
holds the voltage at the time of reset with floating. Also in the timing of the 
continuing period t13control pulse phiPXi is still maintained by the low level. 
Thereforethe dark signal Vd is outputted to the vertical read-out line 2 via the source 
follower circuit of amplifier QA. This dark signal Vd is a signal included the reset 
noises at the time of a reset action (what is called kTC noise)the voltage variation 
between the gate sauce of amplifier QA which is the main cause of fixed pattern 
noiseetc. 

[0056]On the other handin this period tIScontrol pulse phiV is started high-level. In 
the difference processing circuit 5 sideMOS switch QV flows by starting of control 
pulse phiV. As a resultthe charge path which passes along capacitor valve flow 
coefficient is formedand the dark signal Vd of eye i line is charged by capacitor valve 
flow coefficient in the difference processing circuit 5. Control pulse phiV is brought 
down Just before [ end ] this period t13. Thereforethe end of capacitor valve flow 
coefficient will be in floating againand the dark signal Vd of eye i line is held as both- 
ends voltage of a capacitor valve flow coefficient group. 

[0057]Nextcontrol pulse phiTGi is brought down by the low level in the timing of the 
period t14 shown in drawing 3 . Thenin the unit pixel 1 of eye i lineMOS switch QT 
flows and the signal charge of the present frame accumulated in photo-diode PD of 
eye i line is transmitted to the gate region of amplifier QA. Just before [ end ] this 
period t14 and control pulse phiTGi are returned high-level. As a resultMOS switch 
QT is intercepted and the gate region of amplifier QA holds the state where potential 
rose according to the transmitted signal chargewith floating. 

[0058]Also in the timing of the continuing period t1 Scontrol pulse phiPXi is still a low 
level. Thereforefrom the vertical read-out line 2the pixel output Vnow of eye i line [ a 
present frame and ] is newly outputted via the source follower circuit of amplifier QA. 
In this period t15the difference voltage which reduced a part for the dark signal Vd of 
eye i line appears from the pixel output Vnow of eye i line [ a present frame and ] in 
the end side of capacitor valve flow coefficient by the side of the difference 
processing circuit 5. This difference voltage is "the pixel output of a present frame" 
by which the dark signal ingredient was removed. 

[0059]On the other hand in this period t15the voltage of (Vnow -Vold+VT-Vth) 
appears in the other end side of capacitor CCA by the side of the different value 
detector circuit 6. The voltage of (Vnow -Vold+VT+Vth) appears in the other end side 
of capacitor CCB. Such voltage is reversed bordering on threshold voltage VT via 
inverter INV1 and INV2. 

[0060]With the above voltage relationsif an inter-frame pixel output difference (Vnow- 
Vold) exceeds Vthinverter INV1 will output a low level. On the other handif an inter- 
frame pixel output difference (Vnow-Vold) is less than Vthinverter INV1 will output 



high level. If an inter-frame pixel output difference (Vnow-Vold) exceeds (- 
Vth)inverter INV2 will output a low level. On the other handif an inter-frame pixel 
output difference (Vnow-Vold) is less than (-Vth)inverter INV2 will output high level. 
[0061]After such fanout passes the inverter INV 3-5it is inputted into NAND circuit 
NArespectively. As a resultfrom NAND circuit NAwhen the value of an inter-frame 
pixel output difference (Vnow-Vold) is in the tolerance level of -(-Vth) Vtha low level 
is outputted. High level is outputted when the value of an inter-frame pixel output 
difference (Vnow-Vold) is outside the tolerance level of -(-Vth) Vth. It becomes a 
binary-ized signal which shows whether an inter-frame pixel output is in tolerance 
leveland the output of NAND circuit NA is in agreement by such operation. 
[0062]In the state of such a period t15control pulse phiLD is started high-level. As a 
resultthe binary-ized signal outputted from m NAND circuits NA is collectively 
incorporated from the parallel input terminals Q1-Qm of the shift register 9and is held 
as the internal values D1-Dm of the shift register 9respectively. 
[0063]Nextin the timing of the period t16MOS switchQB3 and QB4 flow by starting 
control pulse phiSB. As a resultthe recharge of the capacitors CCA and CCB is 
carried out in the direction of positive feedback via inverter INV3 and INV4and the 
output of NAND circuit NA is stabilized. Drawing 4 is a figure showing the driving 
timing of the horizontal transfer in this period t16. 

[0064]Firstin the timing of the period t16the horizontal scanning circuit 8 takes turns 
and sets up the control pulse phiHI - phiHm one by one high-level. Thereforethe end 
side of capacitor valve flow coefficient for m sequence is connected to the level 
read-out line 7 in order of 1 - m sequence. As a resulton the level read-out line 7the 
picture signals (A1 - A5etc. in drawing 4 ) of eye i line [ a present frame and ] are 
outputted one by one. 

[0065]phiRSH is set as the interval which sets up the control pulse phiHI - phiHm 
high-level high-level temporarily. The residual charge on the level read-out line 7 is 
discharged via MOS switch QRSH by such operation each time. Thereforeresidual 
charge does not mix with the picture signal by which horizontal transfer is carried out. 
On the other hand in the timing of this period t1 6transfer pulse phiCK is given to the 
shift register 9 one by one. Synchronizing with falling of this transfer pulse phiCKthe 
internal values D1-Dm are serially outputted from the serial output of the shift 
register 9. 

[0066]These serial outputs D1-Dm are delayed by 1 pixel (a part for one clock) via D 
flip-flop 9a. AND circuit 9b takes a logical product between the serial outputs D1-Dm 
and the serial outputs D1-Dm after delayand outputs it outside as a moving body 
signal. By repeating in order a series of processings of [ mentioned above / i line ]also 
about other level linesfrom the level read-out line 7the picture signal of a present 
frame is outputted one by oneand the moving body signal for one frame is outputted 
one by one from the output terminal VO. 

[0067]By operation explained abovethe different value detector circuit 6 becomes 



possible [ detecting the motion for detection ] by a 1st embodiment by measuring 
with the vertical read-out line 2 the pixel output for two frames by which a time 
sharing output is carried out. Thereforein order to perform motion detectionthe 
necessity of establishing peripheral circuitssuch as an AD conversion circuitan image 
memoryan image processing circuitin the exterior of a solid state camera is absolutely 
none. As a resultit becomes possible to constitute a device at large [such as a 
monitoring instrument which needs motion detectionand a graphical-data- 
compression circuit] in small size and low cost. 

[0068]The moving body signal is generated in a 1st embodimentwithout passing an AD 
conversion circuit. Thereforea dynamic range is not restricted by the AD conversion 
circuit and motion detection can be performedusing the large dynamic range of the 
solid state camera itself as it is. The pixel output of a previous frame and the pixel 
output of a present frame are compared by 1 st embodiment without the phase 
difference of a picture element position in the inside of a solid state camera. 
Thereforefaultsuch as carrying out erroneous detection of the edge part of a picture 
to a motion in an external circuit compared with the case where an inter-frame 
difference is takenis lost. 

[0069]In a 1st embodimenta picture signal can be outputted by outputting selectively 
"the pixel output of a present frame" by which a time sharing output is carried out in 
the vertical read-out line 2 top. The dual output of such a moving body signal and a 
picture signal becomes what was dramatically suitable for the use which detects a 
motion like a monitoring instrumentobserving a picture (record). In a 1st 
embodimentthe vertical read-out line 2 is used efficientlyandin addition to the pixel 
output for two framesit outputs to time sharing to a dark signal. In the difference 
processing circuit 5the quality pixel output which removed the dark signal can be 
obtained based on this dark signal. 

[0070]By a 1st embodimentthe isolated point which becomes high-level 1 pixel in a 
picture horizontal direction is especially deleted out of the serial outputs D1-Dm 
using the logic operation circuit which consists of D flip-flop 9a and AND circuit 9b. 
Thereforeit becomes possible to reduce efficiently the erroneous detection of the 
motion resulting from a very small motion of shot noise and a background. Although 
the AND operation of a moving body signal is performed in a 1st embodiment in 2 
pixels which arranges one D flip-flop 9aand adjoins horizontallythis invention is not 
limited to this. For exampletwo or more bit memories (flip-flop circuit etc.) may be 
arranged in seriesand the AND operation of each output of these bit memories and 
the serial output of the shift register 9 may be performed. In such compositionsince 
an AND operation can be performed broadlyit becomes possible to reduce the error of 
motion detection much more certainly. 
[0071]Nextanother embodiment is described. 

(A 2nd embodiment) A 2nd embodiment is an embodiment corresponding to an 
invention given in claims 1 -57-1 0. Drawing 5 is a figure showing the circuitry of a 2nd 



embodiment. 

[0072]The constitutional focus in a 2nd embodiment is the following point. Firstthe 
video amplifier 7a is formed in the level read-out line 7. The picture signal outputted 
from this video amplifier 7a is outputted to the exteriorand it is supplied to the right 
side input of the comparator 21. This comparator 21 carries out threshold distinction 
of the level of a picture signaland outputs the binaryHzed level discrimination signal 
AL. 

[0073]After this level discrimination signal AL is delayed by 1 pixel of levels via D flip- 
flop 23ait is supplied to the reversal side input of AND circuit 23and the 1st input of 
AND circuit 24respectively. On the other handthe serial output of the shift register 9 
is supplied to "the data input of D flip-flop 22"the "2nd input of AND circuit 24"and 
"the serial input of the shift register 25"respectively. 

[0074]The data output of this D flip-flop 22 is supplied to "the input by the side of 
noninverting of AND circuit 23"and the "3rd input of AND circuit 24"respectively. The 
serial output of the shift register 25 is supplied to the 4th input of AND circuit 24and 
the data input of D flip-^op 26respectively. The data output of this D flipHlop 26 is 
supplied to the 5th input of AND circuit 24. 

[0075]The output of above-mentioned AND circuit 23 and the output of AND circuit 
24 are inputted into OR circuit 27respectively. The output of this OR circuit 27 is 
outputted to the exterior as a moving body signal. About other constituent 
featuressince it is the same as that of the constituent features of a 1st embodiment 
( drawing 1 )the same reference mark is given and shown in drawing 5 and explanation 
here is omitted. 

[0076](Correspondence relation between this invention and a 2nd embodiment) Here 
about the correspondence relation of an invention and a 2nd embodiment given in 
claims 1 and 10. A light sensing portion corresponds to photo-diode PDand a vertical 
read-out line is equivalent to the vertical read-out line 2A vertical transfer circuit 
corresponds to "the vertical scanning circuit 3amplifier QAMOS switch OX for 
vertical transferMOS switch QT for charge transferand MOS switch QP for signal- 
charge reset"A comparison circuit is equivalent to the different value detector circuit 
6a horizontal transfer circuit corresponds to the shift register 9and a logic operation 
circuit corresponds to D flip-flops 2223aand 26AND circuit 24and the shift register 25. 
[0077]About the correspondence relation of an invention according to claim 2 and a 
2nd embodimenta picture signal output circuit corresponds to "the function which 
carries out horizontal transfer of the picture signal of a present frame selectively" of 
the difference processing circuit 5the level read-out line 7and the horizontal scanning 
circuit 8. About the correspondence relation of an invention according to claim 3 and 
a 2nd embodimenta level discrimination circuit corresponds to the comparator 21 and 
an output switch circuit corresponds to AND circuits 23 and 24 and OR circuit 27. 
[0078]About the correspondence relation of an invention according to claim 4 and a 
2nd embodimenta bit memory circuit corresponds to D flip-flops 22 and 26and a level 



AND gate corresponds to AND circuit 24. About the correspondence relation of an 
invention according to claim 5 and a 2nd embodimenta line memory circuit 
corresponds to the shift register 25and a vertical AND gate corresponds to AND 
circuit 24. 

[0079]About the correspondence relation of an invention according to claim 7 and a 
2nd embodiment. A pixel output attaching part corresponds to amplifier QAMOS 
switch QTand MOS switch QPa connection separation part corresponds to MOS 
switch QX for vertical transferand a vertical transfer control means corresponds to 
"the function which reads the pixel output for two frames to time sharing" of the 
vertical scanning circuit 3. About the correspondence relation of an invention and a 
2nd embodiment given in claims 8 and San amplifier corresponds with amplifier QAa 
transfer circuit corresponds to MOS switch QTand a reset circuit corresponds to 
MOS switch QP. 

[0080](Operation of a 2nd embodiment)next the operation at the time of the 
horizontal transfer in a 2nd embodiment are explained. Since the operation at the time 
of the vertical transfer in a 2nd embodiment is the same as that of a 1st embodiment 
( drawing 3 )explanation here is omitted. Drawing 6 is a figure showing the driving timing 
at the time of the horizontal transfer in the period t16. 

[0081]Firstin the timing of the period t16the horizontal scanning circuit 8 takes turns 
and sets up the control pulse phiHI - phiHm one by one high-level. Thereforethe end 
side of capacitor valve flow coefficient for m sequence is connected to the level 
read-out line 7 in order of 1 - m sequence. As a resulton the level read-out line 7the 
picture signals (A1 in drawing 6 - A5A1 1-A15etc.) of eye i line [ a present frame and ] 
are outputted one by one. 

[0082]The comparator 21 carries out threshold distinction of the level of this picture 
signaland outputs the level discrimination signal AL This level discrimination signal AL 
is a binary-ized signal which shows high level in the high luminance section of a 
picture signal. On the other hand in the timing of this period t16transfer pulse phiCK 
is given to the shift register 9 and the shift register 25 one by one. Synchronizing with 
falling of this transfer pulse phiCKinter-frame comparison result D1 a-Dma which is 
an output of the different value detector circuit 6 is serially outputted from the serial 
output of the shift register 9. 

[0083]This inter-frame comparison result D1 a-Dma passes the shift register 25and 
is delayed by the perpendicular of one line. As a resultfrom the serial output of the 
shift register 25comparison result D1 b-Dmb delayed by the perpendicular of one line 
is outputted one by one. Above-mentioned comparison result D1 a-Dma is delayed by 
1 pixel (a part for one clock) via D flip-flop 22. 

[0084]It is further delayed by 1 pixel (a part for one clock) via D flip-flop 26 also 
about comparison result D1 b-Dmb delayed by the perpendicular of one line. As a 
resultin a part (vertical 2pixelx level 2 pixels)an inter-frame comparison result collects 
into four input terminals of AND circuit 24and a simultaneous input is carried out at 



them. On the other handDI a-Dma which is 1 pixel of an inter-frame comparison 
result is inputted into the input terminal by the side of noninverting of AND circuit 23 
in the state where it was delayed by 1 pixel of levels. 

[0085]The level discrimination signal AL is mutually inputted into the remaining input 
terminals of these AND circuits 23 and 24 by an opposite phase. Thereforethe 
following output changes are performed according to the logical value of the level 
discrimination signal AL 

(1) Firstby the high luminance section of a picture signaKwhen the level discrimination 
signal AL delayed level 1 pixel is high-level)the result of having taken the logical 
product is outputted from OR circuit 27 to every inter-frame comparison result 
(vertical 2pixelx level 2 pixels). As a resultvertical horizontally and an isolated field 
[ as / at least whose 1 pixel is a low level ] is removed from an inter-frame 
comparison result in the direction of either of slanting. 

[0086](2) except the high luminance section of a picture signaKwhen the level 
discrimination signal AL delayed level 1 pixel is a low leveOan inter-frame comparison 
result is level from OR circuit 27 via D flip-flop 22 and AND circuit 23 — it is 
outputted in the state where it was delayed by 1 pixel. Such delaying operation is the 
compensation operations for doubling the picture element position and phase in an 
output by the side of AND circuit 24. It can be made hard to be conspicuous [ in the 
knot of the moving body signal accompanying an output change ] by this delaying 
operation. 

[0087]In a 2nd embodimentlevel and an isolated field which is vertical or 1 pixel of 
high level produces in the direction of either of slanting are eliminated out of an inter- 
frame comparison result by the above operations. As a resultit becomes possible to 
reduce efficiently the isolated field produced by shot noise. In a 2nd embodimentit 
limits to the high luminance section of a picture signaland the above-mentioned 
isolated field removal is performed. Especially the high luminance section of such a 
picture signal is a part which shot noise generates intensively. Thereforeit becomes 
possible to reduce efficiently the isolated field produced by shot noise by removal of 
the isolated field limited to such a high luminance section. 

[0088]On the other handexcept the high luminance section of a picture signalan inter- 
frame comparison result is outputted in the state where it was delayed by 1 pixel of 
levelsvia AND circuit 23. Thereforethere is no possibility of removing an isolated field 
unrelated to shot noise originally. As a resultit becomes possible to detect the motion 
for [ small ] detection more certainly. Although the AND operation of a moving body 
signal is performed in a 2nd embodiment in 2 pixels which arranges the one shift 
register 25 (a kind of line memory circuit)and adjoins perpendicularlythis invention is 
not limited to this. For exampletwo or more line memory circuits (shift register etc.) 
may be arranged verticallyand an AND operation may be performed between each 
output of these line memory circuitsand the serial output of the shift register 9. In 
such compositionsince an AND operation can be performed more to a large areait 



becomes possible to reduce the error of motion detection much more certainly. 
[0089]In a 2nd embodimentit limits to the high-intensity side of a picture signaland 
although the AND operation of a moving body signal is performedit is not limited to 
this. For examplethe AND operation of a moving body signal may be performed to the 
low-intensity side of a picture signal. In such compositionit becomes possible to 
reduce the error of the motion detection by random noise selectively. Nextanother 
embodiment is described. 

[0090](A 3rd embodiment) A 3rd embodiment is an embodiment corresponding to an 
invention given in claims 126-10. Drawing 7 is a figure showing the circuitry of a 3rd 
embodiment. The constitutional focus in a 3rd embodiment is the following point. 
[0091]Firstthe serial output of the shift register 9 is supplied to "one input of AND 
circuit 33"and "the data input of the frame memory 34"respectively. The data output 
of this frame memory 34 is supplied to the input of another side of AND circuit 33. 
The output of this AND circuit 33 is outputted to the exterior as a moving body signal. 
[0092]About other constituent featuressince it is the same as that of the constituent 
features of a 1 st embodiment ( drawing 1 )the same reference mark is given and shown 
'"^ drawing 7 and explanation here is omitted. 

(Correspondence relation between this invention and a 3rd embodiment) Here about 
the correspondence relation of an invention and a 3rd embodiment given in claims 1 
and 10. A light sensing portion corresponds to photo-diode PDand a vertical read-out 
line is equivalent to the vertical read-out line 2A vertical transfer circuit corresponds 
to "the vertical scanning circuit 3amplifier QAMOS switch QX for vertical 
transferMOS switch QT for charge transferand MOS switch QP for signal-charge 
reset"A comparison circuit is equivalent to the different value detector circuit 6a 
horizontal transfer circuit corresponds to the shift register 9and a logic operation 
circuit corresponds to the frame memory 34 and AND circuit 33. 
[0093]About the correspondence relation of an invention according to claim 2 and a 
3rd embodimenta picture signal output circuit corresponds to "the function which 
carries out horizontal transfer of the picture signal of a present frame selectively" of 
the difference processing circuit 5the level read-out line 7and the horizontal scanning 
circuit 8. About the correspondence relation of an invention according to claim 6 and 
a 3rd embodimenta frame memory circuit corresponds to the frame memory 34and a 
time-axis AND gate corresponds to AND circuit 33. 

[0094]About the correspondence relation of an invention according to claim 7 and a 
3rd embodiment. A pixel output attaching part corresponds to amplifier QAMOS 
switch QTand MOS switch QPa connection separation part corresponds to MOS 
switch QX for vertical transferand a vertical transfer control means corresponds to 
"the function which reads the pixel output for two frames to time sharing" of the 
vertical scanning circuit 3. About the correspondence relation of an invention and a 
3rd embodiment given in claims 8 and 9an amplifier corresponds with amplifier QAa 
transfer circuit corresponds to MOS switch QTand a reset circuit corresponds to 



MOS switch QP. 

[0095](Operation of a 3rd embodimenOnext the operation at the time of the horizontal 
transfer in a 3rd embodiment are explained. Since the operation at the time of the 
vertical transfer in a 3rd embodiment is the same as that of a 1st embodiment 
( drawing 3 )explanation here is omitted. Drawing 8 is a figure showing the driving timing 
at the time of the horizontal transfer in the period t1 6. 

[0096]Firstin the timing of the period t16transfer pulse phiCK is given to the shift 
register 9 one by one. Synchronizing with falling of this transfer pulse phiCKinter- 
frame comparison result D1 alpha-Dm alpha which is an output of the different value 
detector circuit 6 is outputted one by one from the serial output of the shift register 
9 (D1 alpha-D 5 alpha etc. which are shown in drawing 8 ). This inter-frame 
comparison result is delayed by one frame via the frame memory 34. As a resultfrom 
the data output of the frame memory 34the comparison result delayed by one frame 
is outputted one by one (D1 beta-D 5 beta etc. which are shown in drawing 8 ). 
[0097]AND circuit 33 takes a logical product about these comparison resultsand 
outputs it outside as a moving body signal. The isolated point that high level produces 
only 1 pixel in a time base direction can be eliminated in an inter-frame comparison 
result by the logic operation circuit which consists of the frame memory 34 and AND 
circuit 33 by operation explained above. Thereforethe erroneous detection of the 
motion by shot noisevery small motion of a backgroundetc. can be reduced. 
[0098]In the 1-3rd embodiments mentioned abovealthough the junction field effect 
transistor is used as amplifier QAit is not limited to this composition in particular. 
Generallythe element which has an amplifying function can be used as amplifier QA. 
For exampleas amplifier QAa MOS transistora bipolar transistoretc. may be used and 
the functional device which carried out mixture use of these elements may be used. A 
signal charge may be held to the parasitic capacitance generated at the gate and base 
of these amplifiersand the capacitor for holding a signal chargeetc. may be formed in 
the gate and base of these amplifiers auxiliary. 

[0099]In the 1-3rd embodiments mentioned abovealthough MOS switch QX for 
vertical transfer is formed as a connection separation partit is not limited to this. For 
exampleconnection and separation with an amplifier and a vertical read-out line may 
be controlled by forming the capacitor for accumulating a signal charge in the gate 
and base of an amplifierand making the voltage by the side of the other end of this 
capacitor go up and down. 

[01 00] Although the 1-3rd embodiments mentioned above explained the case where 
transfer direct of the signal charge produced in photo-diode PD was carried out to 
the regulatory region of an amplifierthis invention is not limited to this. For 
exampleafter once transmitting a signal charge to a diffusion region and holding itthe 
potential of the diffusion region may be detected via a signal wire at the gate of a 
MOS transistor. As an example of such a pixelfor exampleLiterature "Active Pixel 
Sensors:AreCCD's Dinosaurs?"Fossum E.R.Proceeding of SPIE: Charge-Coupled 



Device and. There are some which were described Solid State Optical 
SensorsIIIVol.1900and pp2-14 (1993). 

[0101]In the 1-3rd embodiments mentioned abovealthough the AND operation of the 
direction of space or a time base direction is performed about the moving body 
signalit is not limited to this. What is necessary is generallyjust to perform the 
operation which reduces a decorrelational noise component to a moving body signal. 
For examplemeuority operation etc. may be performed instead of an AND operation. 
Although a 1st embodiment mentioned above explained the case where the unit pixel 
1 was arranged by two-dimensional matrix formof coursethis invention can apply 
similarly to the line image sensor etc. which are arranged by one-dimensional matrix 
form. 

[0102]In the embodiment mentioned abovealthough the circuitry based on positive 
logic is explainedit is not limited to this composition. Of coursea part or all of circuitry 
that was mentioned above may be made into the circuitry based on negative logic. 
[0103] 

[Effect of the Invention](Claim 1) As explained abovein the invention of claim Ithe 
pixel output of a previous frameand "the pixel output of a present frame" are 
outputted on a vertical read-out line at time sharing. By measuring these pixel 
outputsmotion detection is realizable in the inside of a solid state camera. 
[0104]Thereforeit is not necessary to establish peripheral circuits in particularsuch as 
an AD conversion circuitan image memoryan image processing circuitin the exterior of 
a solid state cameraand a miniaturization and low-cost-izing of the whole device can 
be attained. There are few possibilities that it is not necessary to take about the 
picture signal which is an analog signal to an external AD conversion circuit etc. in the 
invention of claim land may be influenced by ambient noise. 
[0105]In the invention of claim 1the AD conversion circuit which was necessity 
conventionally becomes unnecessary to the exterior of the solid state camera for 
motion detection. As a resulta dynamic range is not restricted by the AD conversion 
circuit and the large dynamic range of the solid state camera itself enables it to 
perform motion detection. The invention of claim 1 compares soon the pixel output of 
a previous frameand the pixel output of a present frame for every vertical read-out 
line. Thereforecompared with the case where an inter-frame difference is taken 
through an AD translation etc.no gap is produced in the picture element position 
which should be compared. Thereforefearsuch as producing an inter-frame difference 
in the edge part of a stillness objectetc.becomes it is very small and possible 
[ performing motion detection with high precision much more ]. 

[0106]Moreoverby inventiona logical operation is performed to the comparison result 
of a comparison circuit to claim land the isolated field of logic change is reduced to it. 
Thereforein the inside of a solid state camerathe isolated field by very small motion of 
shot noise and a background is reducedand the excessive motion detection resulting 
from these can be controlled properly. 



(Claim 2) In the invention according to claim 2the picture signal of a present frame or 
a previous frame can be outputted by outputting selectively one of the pixel outputs 
to which a vertical read-out line top is transmitted by time sharing. 
[0107]Since especially output operation of such a picture signal is performed without 
occupying a vertical read-out lineit does not bar the operation by the side of motion 
detection. Thereforein the solid state camera for motion detection of claim 2it 
becomes possible to output a moving body signal and a picture signal simultaneously, 
in particularby the dual output of such a picture signal and a moving body signalthe 
variation of image display using these both signals is markedly alikeand increasesand 
the use of the solid state camera for motion detection spreads remarkably. 
[0108](Claim 3) In the invention according to claim Sit has the composition which 
performs an output change with the output of a logic operation circuitand the 
comparison result of a comparison circuit according to the signal level of a picture 
signal. Such switching operation enables it to reduce the error of motion detection 
suitably according to the signal level of a picture signal. Since deleting an isolated 
field unnecessarily is simultaneously lost according to the signal level of a picture 
signalit also becomes possible to detect the motion for [ small ] detection as much as 
possible. 

[01 09] For examplewhen the selected output of the output by the side of a logic 
operation circuit is carried out in the high luminance section of a picture signalit 
becomes possible to reduce the error of the motion detection by shot noise 
selectively. It becomes possible by moreover carrying out the selected output of the 
output by the side of a comparison circuit in the low-intensity part of a picture signal 
to detect "a motion for [ small ] detection" unrelated to shot noise originally as much 
as possible. 

[01 10]For examplewhen the selected output of the output of a logic operation circuit 
is carried out in the low-intensity part of a picture signalit becomes possible to 
reduce selectively the error of the motion detection by random noisessuch as a 
circuit system. It becomes possible by moreover carrying out the selected output of 
the output by the side of a comparison circuit in the high luminance section and 
middle luminosity part of a picture signal to detect "a motion for [ small ] detection" 
unrelated to random noise originally as much as possible. 
[01 1 1]When the selected output of the output of a logic operation circuit is 
furthermore carried out in the low-intensity part and high luminance section of a 
picture signalit becomes possible to reduce selectively the error of the motion 
detection by random noise and shot noise. It becomes possible by moreover 
outputting the output by the side of a comparison circuit in a middle luminosity part 
to detect "a motion for [ small ] detection" unrelated to random noise or shot noise 
originally as much as possible. 

[01 12]In the composition which carries out the dual output of a moving body signal 
and the picture signaleach above operation is the first operation to become possible. 



(Claim 4) In the invention according to claim 4the logical product of a comparison 
result is taken along a picture horizontal direction. Thereforethe isolated point that 
logic change produces only 1 pixel horizontally is eliminatedand it becomes possible to 
reduce the isolated point of logic change produced in shot noisea very small motion of 
a backgroundetc, 

[01 13](Claim 5) In the invention according to claim 5the logical product of a 
comparison result is taken along a screen perpendicular direction. Thereforethe 
isolated point that logic change produces only 1 pixel perpendicularly is eliminatedand 
it becomes possible to reduce the isolated point of logic change produced in shot 
noisea very small motion of a backgroundetc. 

[01 14](Claim 6) In the invention according to claim 6the logical product of a 
comparison result is taken along a time base direction. Thereforethe isolated point 
that logic change produces only 1 pixel in a time base direction is eliminatedand it 
becomes possible to reduce the isolated point of logic change produced in shot 
noisea very small motion of a backgroundetc. 

[01 1 5](Claim 7) In the invention according to claim 7since the pixel output attaching 
part was provided for every light sensing portionoperation which accumulates the 
pixel output of a present frame in a light sensing portionand operation which holds or 
outputs the pixel output of a previous frame can be performed to a concurrency. 
Thereforein order to carry out the time sharing output of the pixel output for two 
framesthe light-receiving storage period of a present frame is not restricted to a 
vertical read-out line. As a resultthe level of a pixel output becomes large and it 
becomes possible to reduce the erroneous detection of the motion by noise etc. 
fundamentally. 

[01 16](Claims 8-9) Since the invention according to claim 8 or 9 holds the pixel 
output from a light sensing portion soon to the regulatory region of an amplifierit does 
not need to provide the capacitive component for holding a pixel output on the 
wayetc. The signal loss of the capacitance division in an intermediate capacitive 
component is lostand it becomes possible to aim at improvement in S/N. 
[01 17]Since regulatory region is initialized by fixed reset potential by a reset 
circuitmixing of the pixel output in inter-frame can be prevented. As a resultS/N of a 
pixel output improves and it becomes possible to reduce the erroneous detection of 
the motion by noise etc. fundamentally. 

(Claim 10) In the invention according to claim 10a comparison circuit outputs a 
binary-ized signal. Thereforewhat is necessary is just to constitute a logic circuit 
general-purpose as a logic operation circuit. A shift register circuit can be used in 
transmission of a binary-ized signal. By use of such a shift register 
circuitimprovement in the speed and low noise-ization are easily realizable in 
horizontal transfer operation of a moving body signal. 

[01 1 8]Since the noise margin under signal transmission improves by binary-ization of 
a moving body signal especiallyit becomes possible to reduce the erroneous detection 



of the motion by noise etc. fundamentally. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the circuitry of a 1 st embodiment. 

[Drawing 2] It is a figure showing the circuitry of the different value detector circuit 6. 

[Drawing 3] It is a figure showing the driving timing of the vertical transfer in a 1st 

embodiment. 

[Drawing 4] It is a figure showing the driving timing of the horizontal transfer in a 1st 
embodiment. 

[Drawing 5] It is a figure showing the circuitry of a 2nd embodiment. 

[Drawing 6] It is a figure showing the driving timing of the horizontal transfer in a 2nd 

embodiment. 

[Drawing 7] It is a figure showing the circuitry of a 3rd embodiment. 

[Drawing 8] It is a figure showing the driving timing of the horizontal transfer in a 3rd 

embodiment. 

[Drawing 9] It is a figure showing the conventional image processing device 100 for 
motion detection. 
[Description of Notations] 

1 Unit pixel 

2 Vertical read-out line 

3 Vertical scanning circuit 

4 Current source 

5 Difference processing circuit 

6 Different value detector circuit 

7 Level read-out line 
7a Video amplifier 

8 Horizontal scanning circuit 

9 Shift register 
9a D flip-flop 
9b AND circuit 

10 A solid state camera for motion detection 

21 Comparator 

22 D flip-flop 

23 AND circuit 
23a D flip-flop 

24 AND circuit 

25 Shift register 

26 D flip-flop 



27 OR circuit 

33 AND circuit 

34 Frame memory 

QRSH MOS switch for reset 
PD Photo-diode 

QT MOS switch for charge transfer 
OA Amplifier 

QP MOS switch for signal-charge reset 

QX MOS switch for vertical transfer 

valve flow coefficient Capacitor for holding a dark signal 

QV MOS switch 

QH MOS switch for horizontal transfer 

CCA Capacitor 

COB Capacitor 

QB3 MOS switch 

QB1 MOS switch 

NA NAND circuit 

IN VI Inverter 
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mtoyHJ^mmic-Dl^Tli. iBitl3R?l*iilBiR?QAi: 

•y hiEii»iiMosx'i'<v5^QPic3>rr5'r«<. 

[0 0 5 0] HIT. la3^sl^Ts fs^(Dmmm(K)W} 
f^^ittB^rSo $-r\ Ei3(c5^r5SP^ 1 1 o<disi-<2> 
^l^fcL^T. *J«|iy<;i/X<pS B«p-u^;UEiz:-6Ttf 

2.0 ^<DI^^. Sfii«tti[Hlffi6P«3roMOS7.-r-y^QB 
3, QB4t(^jE8fr:*-n. ZI>7^>-y-C C A. CCBOfft 

[00 5 1] El 3 icS^x-TKBP^ t 1 1 ©^-T = >-9" 

^^:fcL^T. sij®y\°;i/;?.<pPX i «-p-u^;Uic«^u 

)ftlffliK;UX(pPX i ^D3i■BT^f^^:J:y^ i ^5S^0MOS 
Z-r-y^QXA^^Ijlt-^c iii|iJlE?QA<7)y 

ts'^isi^v-xt^n'ymmt. Bu:7b-A6^o i ^f a© 
iiiSEiii:>DVold ^Silg6^tfcLilS2±ieaa:^-r*o 
[0 0 5 2] —Id. Sfii«ail2lK6fflmi. ®Jffll/\°;l/X 

<pSA<![)3i-s±mi:«fcy. Mosx-r-yf^QB 1. qb 

2fl«S|jiT*c =1>7^V+J-CCA. CCB« 



A^iaStislCti. (Vold-VT + V t h) ©tt 

[0 0 5 3] — 75. =lV7=^V+J-CCBWSaitC{4. (V 
old-VT-Vth) tDlEJEA'iJEa^tl^^ JI<D«iKt 
1 1 cDl^TP^ISlCs $iJtai/\°>UX<pS Aft^H-feWStl 
So ^(Otztb. a^x^tl-CCA. CCB©fi6fiil5««4ll 

tt, ZI>x>-9-CCA, CCB®M4Sma<!:LT«Jt* 

[0 0 5 4] ::klz^ ^3lC7jirmrS t 1 2<D'S'-f=.y<f 
Icfct^T. *MA°;l/X(pRG i =&P-U'^;UtC3l-BW 
So r^t. i ^TgOmffiffiJII Tliv MOSX'T-y^^ 
QPij«5»iiU li*S3R?QA©y-h1iiiaic«i#**iT 

[0 0 5 5] ^CDWP^t 1 2fl)*?7P^I«. mm/^fl'Xip 
RG i ftVX-rU'^yKcMS-nSo ^£OiiS^> MOSX'T 
•y^QPA'^JgWi^n. iii|iilS^QA(Dy-f-«iSE«7P 

^<W^t 1 3<^^^S>"?~^Cfct^Tt. »J?BI/\°/L'X<p 

PX i l4ttc^P-U'^;Uc*6J#i-n«<. ■?-©fc46. SIS 
SI*aBL«l2tCl4. lii|lSI)E^^QAOV-:^.1-xP'7lsl»* 

llS/\°^->Sie£D±I^HTS*tei|SiR?QA©y 

[0 0 5 6] — ii£D«BP^t 1 3tciJt^T. *!l1iBiy\°;i' 
[0 0 5 7] mz. ^3izw~rmst i 4o^f'r5>'9' 

tcfct^T. *!l?ai/'C;UX<pTG i ti'P-U'^/UcifSTlf 

sn«o rsiix i ^T^^D¥^u®lR1 icj5t>Ts mos 

X'T-y^QTA^SIiiU i ^^B^^h h ^^-f*- FP Die 

- h«aiceai**i«, crowPiat i Aomrmm. Vi 

®/\°;u;^<pTG i AVx-ru^jUcM^nSo •?-a53is^s 

is«tt7P-7^-f>-jf«!ii©««. eaiirnfcfg^?«is 

[0 0 5 8] tlc<»flP^t 1 5(D'$t^ 5><fiZ&L^T>b. 
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*Jffll/\°/U7.<pPX i lim^a-[y^)l^T'$>^. ^(DTz 
46. SitgEaftilLlt2ft^6«. iBi|ii3R?QA©y-X/1-x 
P'7IIia«^LT^"7U'-/»6^0 i fja<DS3Rai^Vno 

j!&SiaK5#J(7)=l>7='>-y-CV<D— fifls#JlC(±x 317b- 
Ajb^O i ?Tga)ili*ai^Vnow i ^7a^0Bgit•^^J• 

[0 0 5 9] ^r~l5. CODMBHt 1 Sfcfcl^T. Jlfil 
i|ttiJlH]l»6#J<D=l >^vy-C C ACDfftaSsfiytct*. (Vno 
w -Void +VT-Vt h) CDlltt*^i^tl^. $/cs □ 
>x>t»-CCB©ftyijgffliJtC«. (Vnow -Void +V 
T + Vth) (r>WE.tm.*\.^o Ctl6®mEl4, 'TV/^ 
— ?INV1, I NV2«^^LT. l!Bffi«ffVT*i»tC 

[0 0 6 0] J^±<DJ:-5«:«ffB!l«(cJ:y. 

ODiiiJRttl:^^ (Vnow-Vold) t h ^±Isl^i:. 
>/\-'SJ I N V 1 iin-u^yi/^i±i:'Dt-^« — 7U 
-AP^0Dffii3Rm:^M (Vnow-Vold) tf'Vth^TlllS 
ils >r>/^-4i I N V 1 li/N'f UAC;p«tll*-r«. s 
fc. U-AP^I<7)iiilSai:'DM (Vnow-Vold) 1i< (-V 
t h) ^±ia:5i. 'TV/^— 51 I N V2tiP-U'^;l/« 

aj^r-5o u-ARg^H* aj^a (vnow-vo 

Id) (-V t h) ^TElSiiv 'r>/^-^f I NV2ti 

[006 11 z.t\.<bcr>mm.^ti\,t. -rwx'— ? i n v 3 

So ^<7)ie*s NANDlHlKN A*^e.l*x 7U-AF^(7) 
mn^tim: (Vnow-Vold) Ofiltf' (-V t h) ~V t 

$/c. 7 U-AF^£DiijlSJil:^M (Vnow- Void) omiS^ 
(-V t h) ~V t htDfFSEHiH-tc^^Sii^. /x-TU 

^^u*i'«ai^)S-ns<. z:©d:3^ibm^j:y. nandb 

— S6LTL^«3b^S*^*/T^-r2fil<kfS^<!:5S:5. 
[0 0 6 2] c:©J:3G:MSF^t 1 5<^>tt9ll::JJt^T. U 

&—mLTWJ'^^n. 'yy k 9©rtsi5ffiD i 

[0 0 6 3] fiSP^t 1 6©'Si-<5>'^lcfcU^Tv 

*Jiai/'v;U7.<pSB*ir-s±tf*c:<t:ii:<fcy, mos::?,-< 

INV3. I N V4*i>LT=l>x>+tCC A, CCB 
)b'«iE»a:&lR)li:^?E«* tl. N A N D N A O)*:^*)^ 
SS-fbTTtlSc 0414. Z(K>mKt 1 6tc*5l:J-**¥l£ 

[0 0 6 4] *-r. WSt 1 6flD4'-<5>i^l^*Jt^T. 



7K¥^2[s]K8(i. *Jffll/\°;U7.<pH 1 ~(pHm«ir-6f« 
>x>-9-CV©— «gfflat*. 1 ~m9iJ«DieST'*¥SE*ai 

Lmiizmmtti^o t<r)i^m. 7k¥^3^tiiL)(g7±ic 

[0 0 6 5] {6!)?Bl/\°;l/X<pH 1~(pHm*y\-rU 

'^^Hctg^-rS-&P^lc. <p R S H*V\-< U^^Ult— 
^*ti*o d ^Ibmi: J: Tk^SIS^til L*g 7 ± 

?^6^SL:*c:,!:6':^1\ ^Tc—Id. JKDXSfflt 1 6©^ 

K)!j«|li:*-^7t6n«c <l(DBWi)l^X<pCK0iil-^T1X' 

I4v raSPffiD 1 ~Dmtf:->'J7';HJ:aB^S-tl-5o 
[0 0 6 6] C©->'Jy';l/ai*D 1 ~Dml4. D7'Jv 
y^P'y^'^g a*^LT> 1 iiiSR^^ (T<7n y^^) T£ 
lt31Jl*n5o AND[E]^9bl4. ->iJ7';l/aj:^D 1 ~ 

t^T t>lliic«ft y iS-r JH <!: J: y . Tk^lS*^ tU LIS 7 3b^ 6 
t4. ^7U-A<Dffi«fi^fl«ie:^Ci::ai^**i. til^iS? 

V 06^614 1 y iy-L,^(09ti^m^t^mmctii:^-iti 
[0067] ix±mm Ltc&mz^ m^ cD$^mmm 

7(4, JI0^Ctil=]fiS63b\ £itSEd!^mL|g2(Cllt5^aiJm 

[0 0 6 8] ^tz. m^comm^mTn.. a ds^ssss 
=&^^■^r^^l!)«:«^^^fiELTt^5o ^coTcit>s ad^ 

1 ©sis6JK!gTi4, miyiy-ixCDmrntatitmyiy-ix 

[0 0 6 9] mi «DllSgJ^!tlT'l4. SiE§E*^tb L 

ig2±*BS»iijai:^*ns myiy-L^oimmtatij «• 

:^(4s il^l&IE&^'(D<i:a(c, jii«%iglS (iBiS) LH 
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[0 0 7 0] mtcmc. mi d^u^ 

^7 P y 9 a t A N D laK 9 b i 6^ 6 * ^tasgmisl 
a ^— PE11LT7k¥:&lRltc««-r« 2iiiilEKT-lM*« 

[007 1] ;^cic. mo)mmmmiz-o[,^TW.B^r^o 

7~1 OlJ:IBKa)«^lcWli5LfcllS6}KIlTa&«o 05 
li. m 2 ©llffin5!!l<OIl]»«lEE^5^-ri2IT'S5o 
[0 0 7 2] m2<DilSB&8Hciitt^«!^±®1taijS 
tt. 3(;©;i5T»«o sr, *¥»E*aiLlfi7i::ii. 

:t7'>:r7 a*i«l5ttetl5c C©t"T':t7'>-77 a*^8 

th:^5-nsiii«ii^li. 5i-a3'\tl3:^*n« title, =i> 
512 1 ©iE#JA:^ic<itt&*ti-5, c:©a>;"?u- 
^i2iii, li^fi^^U^iU^BBfiiWg'JU 2m*+i 

[0 0 7 3] iI©U-^VUi|9JgiJ{I-§ALl±, D7'J>y:/7 

□ y :/2 3 a LT*¥ 1 mmiiimmm-iEixtz.^. 

ANDIs]K2 3(7)SI£fyA:t)<!:. A N Dl2l»2 405^ 1 
^Xtl^ , rANDIslJg2 4<Dm2a)A:»DJ fccfctf !"-> 

[0 0 7 4] C©D7U-y7'-7P<>y2 2©x-^faj:^ 
li. r A N D 2 3 (D$^&m6(DAtiJ iJ cfclf TAN 
DIslffi2 4<Dm3<0A:t)J tt^tl^'n«t&*n<&o $ 
fc, >>7 hU'-:^X^i2 5©->U7';Uaj^«, ANDIslK 
2 4(0Sl4CDA:^<!:x D7iJ y:77P';/y2 6©x-'S' 
A:^<tlt-?-ti^-n«*g*n^c 3©D7'J-y77P-y:r 
2 6©x— 5'ttJ:^l±x ANDIilK2 4<DS|5©A:^li:« 

[0 0 7 5] *61C, ±S<0ANDlH]K2 3©a:^4k, 



ANDlHlgg2 4C0tll:^)i:lis OR[h1K2 7tC-€-tl^nA 

^^l•g|J•^tts:t)^ns„ •€-©^tea)fl!fiES1^f^^:ot^T 
miODSIfi&J^lll (131) om^^f^t^h-iDtctb. 
E5lelll-<D#BB1^^«-fjr#LT5^U dCT'OsK^* 

[0 0 7 6] »§^mtm2(omtmmia>tt!&m%) 
taynps^nsmic-^^^^Tii. s^mtf^ h k p d 
Ls sii^iS[s]%ii rsjS£sio]S}3. m^sm'f-Q^. 

fiiSI£3j|ffl©MOSX'r-y^QX, ISMK^mcOMOS 

U 7kTI£jM[HlK«>'7KU'y7.^i9lcmU 
ltlE]KliD7'J-y^7P'v:?'2 2, 2 3 a, 2 6. AN 
DIS1SS2 4&-d:i;->7 h 2 5 (cmf^o 

[0 0 7 7] iiiim^2ics,wtommtm2(omiimmt 

IHIKS, 7jc¥W*'tilL«7 33J:t^7k¥*SlHlK8(D rjEg 

7u-/»®iii«fli^t«a«?fl<)iczk¥ejjs-r«fli«6j tcjsf 
t£;-r*„ nmM3iziEm(ommtm2(Dnmimt(oti 

t5K«lcoL^T«. U^vHajgiJIslKliPV/tb— $12 1 
ICjRHSU tiitiWi?immi/KNDm^2 3. 2 4fcJ:«= 

OR0K2 7tcmr«c 

[0078] if iRJS 4 leiBKtO^B^ <»: SI 2 CDUBfiH^!!! i: 
<D3«tlSK«lC-r>l^Tl±. ti-y h ^ ^ 'J sat* D 7 U y 
7Py:/2 2. 2 6KWSSU 2k^Ffi&31«lHl^liAND 
IU»2 4lu3>ffE:-r^o !fiR^5(cfBE<Dl*0^tm2(Dll 

7 h Lxv^x^ 2 5 izaj&L. mm-iumm^miA n db 
a2 4icMfS-r^o 

[0079] If 7 icf Be<©^B^ tm2 ©USSJ^Ji <t 

A. MOSX-fy'^'QTtS^kXfMOSX^-y'f-QPizta 

^{SLs Se^]S$>J^#l&(i:Sit£Sll]%3<D r2 7U 

5o ff^RHS, 9lctaiE«D«B^<!:m2iDllSgH$8l<!:©)« 
iS^^lcot^Tti. ititii3!l?l*liitii3R^^QAi:J*JSL. 
tEjSIslKliMOSX-r-yf^QTlcmU ij-b-yhiaa 
{4M O S X-< y P lJ:3«tl5-r 

[0 0 8 0] (m2<ommm(DVir¥) ^mz. m2(om 
mmizisi.f^^^KmmcDWiifiz'oi^Tm.mr^. ^ 

fe\ m2aDllfi&^fll(c^'(:)-%SiK€)ilBt(0S!)f^(is mi 

<^iijsmjti (0 3) tmmorcit. zzi:(Dmm^^v& 
r^o 061*. w^t 1 6\,z^if^7i(.^mtmomm^ 

[0 0 8 11 sr» WRg 1 1 6©^^'r5>^f^cist^T■s 
7k¥j£*i2]a88t4. $lJ^aly<;^x«pH i~<pHm*5i-S'f« 
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>tl- C V CD— SSfiiJlix 1 ~m5iJ<7)jliST7k^iI^da 
L«87lciggS*n«)o ^Oiem. 7j<¥l?E3ifaLilS7±tu 

ss^u-Aft^-^ i ?^s®iii«{i<t (He^JOA 1 ~ 
A 5, A1 1~A1 s^i') 3!j«)ii?5i!tJ:ai:^*n«o 
[0 0 8 2] z)>y\V-^2 1 li. c©ili«il^<DU-N 
7i/*B!Mi*'JSiJU b'<;i/!|9J»J«<f AL«ai:?D-r«, 

i'u^;i/«/T^-r2ffi^b^i^T'S5o ^tc—yj. cows 

t 1 6©^^^'5>^■^^:^5L^T^ v'^ hU-^X^' 9j;J:lf 
->7 h U v'X^i 2 5 <p C K A^Mi:»t^7L 6tl 

©aa^TSSv :7L — ixPa®JtlSlie«D 1 a~Dma*i« 
[0 0 8 3] CC^U-AF^iDitCijeSD 1 a~Dma 

1 b^Dmbtm^lctiitl-^n^o ±iBCDJt«ie^D 1 
a~Dmaf*s D7'J > :77P'y::^2 2*^LT. IBB 

[0 0 8 4] */c. Sisi ^-rv^-jHi^nfcJt^JS* 

D 1 b~Dmb^C-^l,^Tt>^ D7 U •v::^'7P-y ^'"2 6« 
*c ^©le*. ANDIs]K2 4t04*©A:^ilS?lCtis 

7 U-i*F^©JtRi|g«*i\ (SiS2iii3RxzkT2iiiJR) 
iJfclt*i:46Tra^A**tl«o — ANDIH1K2 3 

mm^T~S>^ D 1 a ~ D m a 7k¥ 1 iiiJIE»?cttil® 

[0 0 8 5] iltie>AND(Eli6S2 3, 2A<Dm*J(DXt} 

So ^<7)fc46, U^;U*iJS'J^^AL<7)SISffllC«eoTv 
Tf B© J: -5 aj^iJD y » A3B«?Tt>n*o 
(1) *-r. ®«{s^t©iSWSg|JTli (7k¥ 1 iiiJEjlSl 
LfcU^yl/ipJSiJfi-^ALjbVX'f'U^yUiDli^) , 7U- 
ARgcDttlSi^jg^ (Sil2iiiigsx7K72SfR) Zl-^ttiii 
Sfll^<i:ofcjSM6\ ORIS1K2 7 6^6ai:'3S-nSo ^■ 

[0 0 8 6] (2) m^imoismmmmTU (tKt 

2fcJ;t>~ANDlH]^2 3^:fr-LTORIs]K2 7A^6. * 
©J:a^jl®»)m±. ANDIs]H2 4ffliJ©til:tJtCfcltS 



[0 0 8 7] j.x±©J:-?&tbmcj:y. m2CD^mmm 

Tit. yiy-L.rSOimi^^CD'Pt^'i. 7k^, SBtL 

So 

[0 0 8 8] — ®«^S^©iB»ltSISfelm^:o^,^T 
*¥1iS»^^fc'^:^3lJi^nfctt!llT•al^^•^^So ^-rofc 

lllcfiltii-rsc<5:3b^pIt6<l:^So II 2 ©USEJ^IB 

Tl±x ->7 hUv'~X5i2 5 (— a©^'r>;><^ UlilK) 
«-0lBjlLTSil5&lRltcP»«-rS 2iajR|fflT*»K*fS^* 

nst>©Tt*«:t\ 2oW±©-7'r>P<tUlll 
i% (v'^hbi^X^' «:<!?) ^SiltciBaLTs cnS© 

*«fiET1*. J: t) l£igH{ciftSfll;1lll=&*?T-r S 21 <!: 

[0 0 8 9] sfc^ m2commmtSTii. mmm^coM 
slJ©ll^6}^J!g^cot^Ti5^B^■rSo 

[0 0 9 0] (m3(7)||]^H^^) m3<7)||fiiEJ&SI(i. » 

2. 6~1 0lcfBIE©«B^lc35K5-rsSIJ©K1g 
7»So E7t±. m3CDllBfiffJ!ll©lH]K«S^^5^-rET- 

m3©iij6fBjincfcn+s«fiit±©itaijStt. sjc© 
j^ST-a&So 

[00 9 1] Sfs v'^ hUv'X^9<D>"J7'y|/ai:^ 
li. rANDiaS3 3CD— TaOA^J *5<fclf r^U-A 

3 4(3Dx— fAi^J lC*tl^n«*&**l.So 
yiy-lx3i=E>J3 4<D9-'SifiitHt. ANDIs]tt3 3<7) 
fte:^©A:^)lcfit»gJ nSo C©AND[H]»33 ©til^ 

lis KWi^i: LTii-as^ai:^* nso 

[0 0 9 2] S:fc\ ^©fte<0«8fiESmc-3L^Ttiv Si 

(Dmimm m^) (Dm^ic^ntm—oitctb. 071^111 
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mt mmmM\s\^3. isiigx?-QA, mm^mmoiM 
[0093] si5Rii 2 icfBe®^B^<!:m 3 oi^mmt. 

iHlKS, 7k¥SE*'asL«7iJj:tf7k¥jfe20»8O 

iSfSo it5R3S6(ciB*E0^0^<!:m3OIIB6J^SI<l:<^>S<f 

>J 3 4 (cm L. l^rjl«lSilSfltIs]%(i A N D (UK 3 3 (C 

[0094] niR^ 7 (CiBK<D%P^ <!: m 3 (DUfflET^ie <!: 

A, MOS7.'r-;/^QTfcJ:tfMOSX-r-y^QPlc5(!t 

3>fJSU Miie3i£«'Jjai#lftl±MiS^2IsIl»3(7) r2 7b 
-Ai*0!)Il«ai^*l^»8'Jl::SS3*ajr«flll l!:3*t5r 
2)» HaR^B, 9lc|H«OSSB^<!:m3©IIBIBKSIi:<D)» 

«2Sl2l»ttMOSX-r-y^QTlt3tK5U U-fe'V hUlK 

i± M o s 7.-< -y p ici*r5;r So 
[009 5] 3 <r>^ma.m(mw) msoim 

ODHSSmSI (0 3) <»:ll«a)fc46. 21 c:T<DBiR^*«l« 
[0 0 9 6] $-r\ wrat 1 6a:)^-< = ><f[zisi^T. 

i/y b Uv-X^ 9 lcfe32/OUX<p C K 6^)li3>:%^6n 
So ^:©l^2^/\°;^X(pCK<DlE■&T*^'J^^:lllWLT^ -> 

|li;^Clcai:^)*nS mafpizniro 1 a~D 5 a^: 
if) o z:®7U-jUBg<Di«SieJBf±. 7U-i*^=E'J3 
4^^LT. 1 7U-A5Jf£ttjlS*tlS= ^CDi^*. 

iJ 3 40x— Siai^3b^8»is 1"7U-A» 

mrMmLtzti^i^mtm:kiztii-f]-^n^ (hb >tiic55 

■TD 1 /B-DSP^i") „ 
[0 0 9 7] ANDI5JK3 3(i^ ^n<b(Oitmi^mz^ 

t^Tissa^iu. wii^imtLT9^mztiitir^o iu. 

±iK^Lfcibm«:J:ys 7U-A^^'J3 4fcJ:tfAN 

Dii]%3 3 tf'e>it^mmmmm^izi: 7 l^-a^ 



[0 0 9B] ^fc. ±ajLfj:mi~3cDllS£JKIlT'li. 
LTl^S6\ ilO!)«^U:1t{cl®^3-nSt<DT'li&t>o 

-Hjgwictis tansaitfe^^-r s3R?^i«iiis*?Q a i l 

T<£ffl-rSiIi:A'=T*So •0'J;^«\ l«itS3R?Q A.!: LT 
MOS h5>v'7.^-^A'-1'#— 7 h-5>i>X-Sife<i:*18 

^-X lcS6^-r SS^S«l::«^1I??f L T t <t 
Ctl61ii|iilt?<D'y- h-^^-XlcfS^tt?S^«J# 

■rS/i:*!)«^)=]>7=^>-9-^i:'^ffiB&e*ltctgttTt<J:l^o 
[0 0 9 9] *6lc. iSliL/cmi ~3a)|IB6flJ8ST- 

X«SltTt^S*!«. c:*iitK^*ns*>©T-t*&t^ fill 
ifitii^^^oy-h^'^-xtcft^m^g^sa'rs 

ff«±T*-t*SCtt::<fey. ia*SilE^<!:SilSE*aiLi« 

[0 10 0] $/c. ±3L/j:mi~3<0SI«SJK«lTttx 
<K h ^f-r K P D U/cft^SS^. *i"|il3ll?©*J 

t^o ilOd;-5ftiliJR<Dffil<tLTt±. ^J^«\ Sm. TActi 
ve Pixel Sensors : AreCCD' s OinosaursTj .Fossum E. 
R. .Proceeding of SPIE: Charge-Coupled Device and S 
olid State Optical SensorsllU Vol. 1900. pp2-14 (199 

3)lC|B5-tlfct,<7)A^2&Sc 

[0101] ±atLrcmi '-3©iiB6}B8iTi±. 
llJ^*fl^^^t•:3t^T. SMi^ifii t L < t*B$iBiiii:^iRiosaa 
8^5Sll^^ll^TLTt^sA\ c:*iici5fiS*nst<0Ti±% 

{s>i«-rs3iii*sie-rtitf«fct^c mx\iS.. jsaassji© 

at L /cm 1 ©UlteJKHITtiv mffilUS 1 6^ 2 :^ jtv h u 
•y-j7;^i*lciB9J?nT0^SJi^*iHBflLfcjb\ 1 -iflTZ^ 
V 'J «y -5^ ::^«lciB5iJ**iS^l' t*lc3*LT 
t> I^«llCjgfflT-#S(Dli^iST»S„ 

[0 10 2] ^fc. ±aiL/j:*BSfl588T'lis iEISSlC* 
•if<lel»«lRE(COt>T!JiB^LTl.^S)b\ CKDflimiCffi^ 
*nS*,<DT1iSL\ ±Kl?L/i:lE]K«im©-gEtL<li 

[0 10 3] 



(12) 



^mW- 1 1 -1 7 7 8 9 2 



^lOD^B^Tti. SilS!*'ti5L*i±tc rsg^u-Acoii 

aM»gi■©l^3S^5^cfeu^T»*«£lJ«■ll3l■r « c 

[0 10 4] ^(Dtcisb. m»Si»^maiHmz^ ads 

[0 10 5] *6lCs i8«« 1 ®»BflTl±. l!l*«til« 
ll{«»«ii^«0D^8i:(Ct£3t!i&ST« o A D ^tsim^iy^ 

thtitmy [y-Aommthti t ^mmm^^th lus c t ic 

[0 10 6] ^■fl!>±. JtRHlftO 
[0 10 7] mc. c:<DJ:a35:gi«fS^oai^iM^«s 

2(9i^)$:^tti^ll<»««^a(!:fex^7(i. W)i^m^tm 

[0108] (if 3<« 3 ) 3 lcSB«©Sg^THi. 

<Mz-^t3-\tT. mmzwii^ii^tiiiDm^j^iSMr^^t 
46. /Jx*S:ttai«ft©»**a:^D«ai-r*c:ttRl1l6<l: 



[0 10 9] m?Lit. mmis^oymmmmztsi^TtSim 
<*: ««i*«aaa)ss y «ai»?»icfi3«r * c i t^^wttta 

[0 1 10] ^tumxit. mmm^cDism&mztsi^T 

'p?tsmmmziii^ztm^^m(Diiiti^mmiiitir<s,z 
[0 1 1 1] ii«^i^t©ffi»ffiSP*>«fetf 

±, 'prmmmzt5i^TtiM^s&mcoiiit}^iiitir^^ 

[0 112] 35:^. W±®J:^«:i^Im*t^Tnt.. iW* 
[0 113] (it3?]S5) itiRJS 5 tCfBKCD^B^Tti. 

fc46. mm.:^^pllz^mm^(o^i■f^lmm<tt'^^c^i:orsi 

So 

[0 1 1 41 (fll3?^6) ||!a?«6ltf3tB<0^B^Tl*. 

fflir^S^gfl^U i/a-;/ hSt§-^WR©«lS'>ftiJb*fti:" 

[01151 mmrM 7 ) 7 icIBKtD^B^T'tt. 

A<DiiiJSai^^«Jtt L < liiiJ:t)-r51bflf <!:*I^^M?T 
2 7 U- /x»©liJRai?D*^»*Jai^r*fj:46lc. 3^7 



ItBBTI 1 -1 77 892 



[0 116] (ifiR^8~9) nm^a^tcitn^JMo 

[0 1 1 7] $fcs U-lr-y h Essie .fcU^iJ^^SEtfi-S 

[0 118] mz^ i^l^*^l^^fl)2fii^fc^^:<fcyfs^fe2l* 
[isiS(Dfs«%mB^] 

[ia 1 ] mi (0iiflimiiia)[s]8SWj$%'^.-rEi7£%<> 

[02] Sfil«!±llElK6£0l2lK«!fiE5-^x-riglTS*c 
[ISl 3 ] mi (DUfifeH^SIlc^nt^SiE^iScDJIKi!)^ ^ 5 

11114] mi <DiiiiiifKjiii«:jst:j-«*¥es<oigii)^'r5 

[1215] m2 0*J£fK8|flDIs]]»«lfi!6*5^-rET'a6«o 
[BI6] m2(DllSt^iillc£(:^«:!K7€S<9lEKl^^^ 

[07] m3(Dmtmm(D^^mm^^^rMvs>^. 

[08] m3a)9^fifemilllti>n:^^7k¥«EiS(;)IIEItl^^S 

[09] '1^titicom^^^l^tiimmiSimm^m^ oo«.x^-r0 



1 mnimm 

5 M5^iaSlHl» 

7 *TBE*'tlJL** 

7 a \f:9^Ty^ 

8 ?K7£Sls]!% 

9 ->7hUv>'X^ 

9 a D-7U>y:7':7Py:^ 

9 b ANDlHlK 

1 0 it]^^tti^gl#»{ft^a 

2 1 UW^U-^i 

2 2 D7U-y:r7P->:/' 

2 3 AN 0131% 

23 a U-y^)y-f-yu^)/-y 

2 4 AN DISSS 

2 5 v'^hUv'X'? 

2 6 D7y'y:^7P->y 

2 7 ORIsliK 

3 3 AND[°]% 

3 4 7U-/*P<tU 

QRSH 'J-b-y hfliODMOSX'r-y^ 

PD t^V9-<^-Y 

QT 1E#fE)2lffla)MOSX-<'>^ 

QA liigiR? 

QP fl-^m??fU-b'y hffl<7)MOs:;^-<-y^ 

QX SElEjSlfflroMOST.'r'yf^ 

QH *Tfe3Mffl©MOS7.'r'y5^ 
CCA 

CCB =l>7=^>-y- 
QB3 IhOST.^y'^ 
QB1 MOSX-<«yf=- 
NA NANDIsli^ 
I N V 1 -O/^-^f 



(14) ItMTI 1 -1 7 7 892 



m^^\ 



i_o iwst immmm^mwimm:) 




(15) 



1^mW^^ 1 -1 7 7 892 



m2} 




m 1 (ommmm^»ff^mm^^3s^mwi^'^ ^ ^-rt^H 



0SA 
^SB 
0LD 



1* 'l 










-! 1 












ri 




u 






















1 





































[|g|4] 



tl6 J 



«H1 

4H2 



_rL 



AO ^^<ATXEX3<ZiXl>^^^ 

_n_njn_rLri_rxxT — 



• CK 



(16) 1 1 -1 7 7 8 9 2 



m 2 (D^mmm im^^ i ~ s , 7-10 ^z^-ra 

28-^ 2 0 Cti*«tt«BB<**Hi*lE«) 








^25 


DO 









0SA O 
0S6 O 



3 



-O 0CK 
-O ^LD 









t 




— I 

— 1 — 




(17) 



nm^^ 1-17 7 892 




[EI81 

tl6 



a 

A 
B 

^R2 



tUtm DSo-Wfl J)4erM^ DBorDB^ 



[09] 



10 1 



9e s 



10 2 




10 3 

s 




10 5 






mm 






m K 






?«*y 1 


















HA 







104 



(18) ^MW- 1 1 -1 7 7 8 9 2 



mi} 



DO 




IE 

CK< 
Dl 





-O ^WE2 



O *CK 
O ^LD 



VFD 






iiiiz , — 











3jc ^ 3fc la 



